A Ai im m o of f t th he e s st tu ud dy y: : The incidence of me lanoma is increasing rapidly worldwide. Metastatic melanoma is still an incurable disease, although an era of new drugs is approaching. Current methods to predict outcomes in patients with advanced, metastatic melanoma are limited. A retrospective analysis of a contemporary large group of advanced melanomas was performed to determine clinical prognostic factors that accurately predict survival in patients with metastatic melanoma before the era of new targeted/immunological therapy. M Ma at te er ri ia al l a an nd d m me et th ho od ds s: : The retrospective analysis of 427 patients with metastatic melanoma treated between 1995 and 2005 at two reference oncological centres. R Re es su ul lt ts s: : The median overall survival time (OS) was 7.1 months (95% CI: 6.7-7.9) and the 1-year, 2-year and 5-year survival rates were 32.3%; 12.5%; 3.9%, respectively. The median progressionfree survival time (PFS) after the first line of treatment was 3.5 months (95% CI: 3.1-3.8). There were 19.1% objective responses (CR -6.1%, PR -13.0%) and SD -45.5% after the first line of therapy. The most common adverse events were anaemia, neutropenia, thrombocytopenia, nausea and vomiting. In multivariate analyses: PS (performance status) 0-1, normal serum levels of lactate dehydrogenase (LDH) and aspartate transaminase (AspAT), older age in women, palliative surgical treatment and palliative radiotherapy, type of the first line of therapy (DTIC), and metastatic melanoma of unknown primary site were independent positive predictors for survival. C Co on nc cl lu us si io on ns s: : The survival rate of patients with metastatic melanoma has not changed significantly over the last years. We identified a set of independent positive predictors for OS treated with systemic therapy. DTIC still may be useful in treatment of patients in a good general condition and with normal serum levels of LDH. Because the results of treatment of metastatic melanoma are still not satisfactory, the majority of patients should be treated within prospective, randomized clinical trials. K Ke ey y w wo or rd ds s: : melanoma, metastases, therapy, outcomes, prognostic factors.
Introduction
Skin melanomas are relatively rare neoplasms; the standardised incidence rate in Poland is about 4/100 000 [1] . However, in recent years there has been a sudden growth in the incidence. It is estimated that in the years 1982-2002 the morbidity increased three-fold [2] .
Prognosis in cutaneous melanoma depends strongly on the primary stage according to TNM; thus 5-and 10-year survival rates in stage IA are 97% and 93% respectively, while in stage IIIC they are only 53% and 39%. Stage IVmetastasis to distant organs -is characterised by the worst prognosis, and 1-year survival is 62% for M1a, 53% for M1b and 33% for M1c [3] .
Despite advances in diagnosis and treatment, the inoperable stage III and stage IV melanoma remains an incurable disease, and the median survival time in those stages is 6-11 months [4] [5] [6] [7] . For this reason numerous patients with inoperable skin melanoma are still being included in clinical trials with various chemotherapy regimens, immunotherapy and targeted therapies, which give hope for changing the results of treatment in the near future. So far the greatest advance in the treatment of those patients has been connected with introduction of monoclonal anti-CTLA-4 antibodies, which have been registered in Europe for the treatment of advanced (unresectable or metastatic) me lanoma in adults after previous therapy failure, but they lack predictive factors for response to treatment with simultaneous considerable side effects of this therapy. The second promising treatment is molecular-targeted therapy with tyrosine kinase inhibitors acting on BRAF or KIT protein mutations pathways. Currently there is no consensus regarding the role of systemic treatment in this group of patients, and in the era of novel treatment methods and still numerous group of patients treated only symptomatically, it is vital to define the results and potential role of chemotherapy in treatment of advanced, unresectable skin melanoma. Melanomas are cancers with low chemosensitivity, and the benefit from the chemotherapy is confined to selected subgroups of patients [8] [9] [10] . The most important drug used in monotherapy and as part of multidrug regimens is dacarbazine (DTIC), the only chemotherapeutic to have been approved by the FDA for the treatment of melanoma. The objective response rate to treatment with DTIC, after analysing 23 randomised, controlled clinical trials, was found to be 15.3% [11] . The impact of dacarbazine on overall survival was not evaluated, because no clinical trials comparing dacarbazine with placebo have been conducted [12] . The next group of chemotherapeu-tics is vinca alkaloids: vindesine, vinblastine, used mostly with other chemotherapeutics, taxanes (mostly paclitaxel), and nitrosourea derivatives: carmustine (BCNU), lomustine (CCNU) and fotemustine. Their activity in monotherapy is similar to that of dacarbazine, but unfortunately they are characterised by greater toxicity, especially myelosuppression. Although fotemustine is not registered by the FDA, it is available in Europe and used for treating melanoma, especially in the case of brain metastases. Immunotherapy with interferon α-2b and interleukin 2 plays an important role in the treatment of melanoma. High dose interleukin 2 (HD IL-2) was approved by the FDA in 1998 for the treatment of patients with metastatic melanoma. The basis for registration was achieving durable complete responses correlating with prolonged overall survival in a small group of patients. Because of the high percentage of severe adverse events that can occur during HD IL-2 treatment, such immunotherapy is recommended for carefully selected younger patients, in good general condition [14, 15] .
Because of an opinion that a combination of a few chemotherapeutics may increase the rate of objective responses to the treatment and lengthen overall survival, research on multidrug chemotherapy was carried out. However, no expected results were found, and the increase in objective responses to the treatment did not result in overall survival lengthening [16] [17] [18] [19] . Similar results were acquired by adding interleukin 2 and/or interferon α-2b to the multidrug schemes (biochemotherapy). It increased the objective responses to the treatment with a simultaneous considerable increase in treatment toxicity, without a significant impact on overall survival [20] [21] [22] .
Therefore, research regarding factors that predict the clinical course of advanced melanomas and their response to systemic treatment is being carried out in order to establish optimal criteria for selecting patients for the treatment. It is vital to fully determine the set of prognostic and predictive factors within the group of melanoma patients with unresectable metastases to regional lymph nodes/in-transit metastases or metastases to distant organs treated with classical therapeutic methods, taking into consideration the approaching introduction of drugs with new mechanisms of action which will change the landscape of advanced melanoma therapy.
Material and methods
We performed a retrospective analysis on 427 patients with inoperable stage III and IV melanoma, aged 51.4 on average (19- [8, [23] [24] [25] . Complete information on tested clinical factors, survival and treatment method was gathered. Evaluation of time-varying clinical parameters such as stage of the disease (stage III or IV), affected sites, performance status, menopausal status in women and biochemical parameters was performed when diagnosing inoperable metastasis or disqualifying from surgical treatment. For each patient not only basic epidemiological information was recorded, such as age, sex, and the date of histological diagnosis, but also the date of dissemination of the disease (or qualifying changes as inoperable) and date of possible death.
The disease stage was assessed on the basis of the medical reports of clinical and imaging examinations (chest/bone X-ray, bone scan, ultrasonographic tests and CT/MR scans). No PET examinations were performed. In single cases additional data were provided by histological and cytological tests of the material obtained during diagnostic procedures (trepano-biopsy, cerebrospinal fluid collection, palliative resections). In the case of metastasis from an unknown primary melanoma, the date of diagnosis was treated as the date of metastasis.
Any form of systemic therapy used by an oncologist which is not standard symptomatic/supportive care was taken as systemic treatment (analgesics, treatment of non-oncological comorbidities, typical symptomatic treatments, e.g. administering dexamethasone in brain oedema, were excluded). Some forms of treatment with questionable efficacy, e.g. hormonal therapy with tamoxifen and medroxyprogesterone, were classified as systemic treatment. This is justified by the fact that, for the time being, there are no data from randomized clinical trials confirming the influence of any form of systemic treatments including dacarbazine (and excluding anti-CTLA4 and BRAF inhibitors) on overall survival in the entire group of patients with metastatic melanoma. The following active drugs were used in monotherapy or in multidrug regimens: dacarbazine (DTIC), carmustine (BCNU), vincristine, vinblastine, cisplatin, carboplatin, cyclophosphamide, dactinomycin, methotrexate, 5-fluorouracil, bleomycin, temozolomide, paclitaxel, tamoxifen, medroxyprogesterone, interleukin-2, interferon α-2b.
The kind of systemic treatment was classified in one of the following categories [15, 17, 18, 41] : DTIC monotherapy, multidrug chemotherapy with DTIC, multidrug chemotherapy without DTIC, immunotherapy, hormonal therapy, or other monotherapy (without DTIC). Single cases of chemoimmunotherapy (chemotherapy + interleukin-2) were classified as multidrug chemotherapy with respect to simultaneously used cytostatics (multidrug chemotherapy with or without DTIC), because it would be necessary to create an additional (small) category of treatment.
Response to treatment was evaluated according to RECIST -Response Evaluation Criteria in Solid Tumors v. 1.0. The assessment of toxicity in all cases was based on CTCAE -Common Terminology Criteria for Adverse Events v. 3.0. In all cases adverse symptoms from respective organs and systems are scored on a four-point scale (1) (2) (3) (4) . All forms of excision of metastatic lesions in patients with distant metastasis of melanoma were considered as palliative resection. Those were most commonly resections within soft tissues, brain, gastrointestinal tract, and in a few cases resections of metastatic changes from lungs or liver. Radiotherapy of dis-tant metastases (mainly in central nervous system and skeletal system) were considered palliative radiotherapy.
Statistical analysis
Descriptive analysis was performed; averages and standard deviations, and medians and values for numerical variables as well as category rate distribution for categorical variables were given. For comparison of distribution of categorical variables between groups the chi-square test was used, and in smaller groups in four-field tables, Fisher's exact test. The overall survival (OS) was counted from the date of diagnosis of unresectable metastases in stage III/IV to the date of death, and in patients who lived after the end of the test (censored observations) to the date of the last follow-up. The date of starting the first cycle of the next treatment was taken as the starting date to calculate the time to progression after every line of therapy. The date of progression was adopted as the ending date (uncensored observations), or, if not exactly known, the date of introducing the next line of treatment or the date of the patient's death. In censored observations (patients who did not die and had no features of progression during the last visit) the date of the last follow-up is the end date.
The survival curves, the survival time median with confidence interval and 6-month, 1-, 2-, and 3-year survivals were estimated by Kaplan-Meier's method. Because of the low rate of patients who survived and were observed for a longer time, no rate of patients who survived over 3 years was assessed for overall survival estimations, as well as patients who survived over 2 years in case of progression after successive lines of treatment.
The univariate analysis of factors having an influence on overall survival was performed by comparing survival curves with the log-rank test, and in the case of non-parallel curves the p values for Wilcoxon's test were also given (differences in the initial parts of a curve). Independent prognostic factors having an influence on the survival time were searched for with multivariate analysis using the Cox proportional hazards regression model including factors with a p-value ≤ 0.1 in univariate analysis. None of the tested factors diverged substantially from the assumption of parallel curves. Both statistically significant factors and those which changed the other parameters' values were included within the model using the backward selection method. Also statistically significant interactions between the variables were included in the model. Differences were considered statistically significant if p-values were < 0.05. The statistical analysis was performed with SAS v. 9.1 software.
Results
In the entire analysed group the median overall survival (OS) was 7.1 months (95% CI: 6.7-7.9); 1-, 2-, and 5-year OS rates were 32.3%, 12.5%, and 3.9%, respectively ( Fig. 1 ).
Univariate analysis for OS
The results of the univariate analysis for individual variables are shown in Table 1 . The variables having a significant impact on OS were: sex, age at the time of diagnosis of unresectable metastases in women, initial activity of lactate dehydrogenase (LDH) (Fig. 2 ), AlAT and AspAT in serum, initial number of affected sites (organs), metastases in lungs and liver, performance status ( Fig. 3) , disease stage according to the AJCC/UICC (American Joint Committee on Cancer/International Union Against Cancer) staging system, type of firstline treatment, response to first-line treatment (Fig. 4) , num- n nu um mb be er r o of f i in nv vo ol lv ve ed d l lo oc ca a--1 1 1 17 72 2 7 7. .9 9 7 7. .0 0--9 9. .6 6 3 34 4. .9 9 1 15 5. .7 7 6 6. .1 1 t ti io on ns s ( (o or rg ga an ns s) ) a at t t th he e t ti im me e 2 2 2 21 13 3 6 6. . O Ov ve er ra al ll l c co on nd di it ti io on n a ac cc co or rd di in ng g t to o E EC CO OG G: : ber of lines of treatment, number of used drugs in the firstline treatment regimen, use of palliative radiotherapy and palliative resections.
Analysis of the applied systemic treatment
Because of the widely discussed impact of systemic treatment on OS, and no definite answer on the effectiveness of the applied therapy in treating metastatic melanomas, a detailed analysis of the applied treatment (Table 2 ) and its influence on OS was performed. We assessed the possible impact of the number of treatment lines, the number of drugs in the first-line regimen and the kind of therapy used in firstline treatment. Longer survival of patients who received more lines of treatment may be related to survival bias, which means that the person had to live until the next lines, and so by assumption lived longer. However, it is worth noting that in the majority of patients the treatment was changed after 2-3 cycles due to progression or complications, which also influenced the relationship between OS and number of treatment lines. The multidrug therapies containing dacarbazine were used the most often, both the first and the second line of treatment. The less numerous group of patients was treated with dacarbazine in monotherapy or with hormonal therapy. It can be concluded from the analysis that the best therapeutic choice in the first line of treatment within the tested group was dacarbazine in monotherapy.
Also the influence of the responses to the first-line treatment on OS was assessed. A statistically significant influence of the responses to the treatment on OS was demonstrated.
We also found that the rates of objective responses (CR + PR) drop, and they equal 19.1% in the first line, 6.6% in the second line, and 5.6% in the third line. Univariate analysis for progression-free survival
The median progression-free survival (PFS) after the first line of treatment was 3.5 months (95% CI: 3.1-3.8) for the whole group of patients, and the 6-month PFS rate was 31.8%. We identified the following factors significantly influencing PFS during the first-line treatment: type of therapy (Fig. 5) , sex, initial level of LDH, AspAT, AlAT in serum, metastases to the liver, patient's performance status according to the ECOG scale and staging according to AJCC/UICC (Table 3 ). The PFS medians after the 1 st , 2 nd , and 3 rd line of systemic treatment Figure 2 . The PFS length after the fourth line may be thought-provoking, but because of the small size of the group it does not seem meaningful, or it is a group of patients with natural long course of disease.
Multivariate analysis for OS
The variables showing an independent influence on OS in the constructed model are shown in Table 5 . Due to the scarcity of groups receiving respective types of therapy in the first line of treatment, it was decided to include only the largest groups in the multivariate analysis -those treated with dacarbazine in monotherapy or multidrug schemes with dacarbazine and hormonal therapy.
The variables independently influencing overall survival were: initial serum LDH level, initial serum aspartate transaminase (AspAT) level, initial performance status (ECOG), the type of first-line treatment used, women's age, metastases at the time of diagnosis, metastases from an unknown primary site, using palliative radiotherapy and palliative resections.
Treatment toxicity
The most common grade 3 and 4 adverse events were haematological disturbances (anaemia, thrombocytopenia, neutropenia), nausea and vomiting. Both haematological and non-haematological complications were found more commonly in multidrug chemotherapy with DTIC. In 9.5% of patients the complications resulted in premature treatment termination.
Discussion
Melanomas at the inoperable/metastatic stage are still incurable, and lead to death within a few months. In routine practice various kinds of therapy have been used, whose effectiveness is not always confirmed in clinical trials. The basic assessed parameter in the analysed large group of 437 patients was overall survival. The median OS in the whole analysed group was 7.1 months, with 1-, 2-, and 5-year survival rates of 32.3%, 12.5% and 3.9% respectively. Similar results were obtained by different authors who analysed overall survival of patients with inoperable, metastatic melanomas, with median OS ranging from 5.6 to 8.1 months [6, 7, 23, [26] [27] [28] [29] . In a meta-analysis of 83 research projects of stage II performed in the years 1974-1999 (6322 patients) [29] the OS median was 8.1 months, and 2-and 5-year survival rates were 13.6% and 2.3% respectively. It is worth noting the significant differences between median OS before and after 1985: 5.8 and 8.9 months respectively. When taking confidence intervals for OS in the discussed analysis into consideration, the results of our group are fully within their range, which confirms the representativeness of the group.
A number of clinical factors which may affect OS in the patient group were analysed. In univariate analysis male sex proved to be a factor related to worse prognosis, which was not, however, confirmed in multivariate analysis. In some published studies male sex was a factor related to worse prognosis [6, 10, 26, 27, 32] (especially when assessing patients' survival in stages I-III), while in other works such a correlation was not confirmed [5, 13, 25, 28, 30, 31, [33] [34] [35] . We did not find an influence on OS by overall patient's age at the time of metastasis or by period of time between the melanoma diagnosis and metastases. However, we found a trend for worsening prognosis for younger patients and those whose metastasis has happened in a shorter time since the diagnosis. In the available literature, excluding a few works in which a positive influence of the time period before metastasis on OS was found [7, 35] , this parameter was not statistically significant [5, 6, 10, [31] [32] [33] . Multivariate analysis also showed that the patients already diagnosed with metastasis have better prognosis (analysing only stage IV) than those patients whose metastasis occurred after removing the primary source or metastasis to lymph nodes. A similar correlation occurred between patients with metastasis from an unknown primary site and patients with established diagnosis of cutaneous melanoma. The fact is confirmed by other studies regarding outcomes of melanomas from an unknown primary site [36] [37] [38] [39] . Another important factor is patient general status according to ZUBROD/ECOG/WHO scales at the time of therapy initiation. It has to be underlined that worsening patient's condition is connected with occupying vital organs, which results in worse prognosis for the group. In the present study we found, both in uni-and multivariate analysis, a statistically significant correlation between shortening of OS and decreasing patient's performance status (PS 0-1 vs. ≥ 2) [5, 6, 10, 27, 28, [31] [32] [33] . In assessed biochemical tests a substantial influence on OS was shown in univariate analysis for LDH, AspAT and AlAT level in serum, and multi-factor analysis confirmed a relation between increased LDH and AspAT levels with shorten OS. Elevated lactate dehydrogenase (LDH) activity in serum is a negative prognostic factor, which was confirmed by several studies [5, 6, 23, 25, 26, 31] . In the TNM melanoma staging published by AJCC in 2001, elevated LDH level in serum was introduced to the stage IV melanoma classification, assigning patients to the category with the worst prognosis (IVc), which was the most important change in the metastatic melanoma categories in relation to the previous TNM staging [40] . However, the real biological meaning of elevated LDH activity in patients with advanced melanoma is still not fully understood. Another important factor affecting OS was the number of involved organs, which was not confirmed by multivariate analysis. The fact may be justified by the strong correlation between the number of occupied sites with bad prognosis and general condition, which often causes this variable to be excluded from multivariate analysis models. In uni-and multivariate analyses some authors have confirmed the influence of involved organs on the OS [6, 23, 27, 35] . The localization of metastases is also an important prognostic factor. Data from the literature suggest that the most common locations of the first melanoma metastases are skin, subcutaneous tissues and lymph nodes -59%, lungs -36%, liver -20%, bones -17%, and brain -20% [24] . The frequency of a particular location as the place of first metastasis was similar in the discussed material. In a series of studies it was demonstrated that visceral metastases are an independent factor which worsens the prognosis [10, 28, 35] . Similarly, in meta-analyses [40] which were basis for TNM staging, a considerable difference in OS between the group with involved nodes and soft tissues, and the group with occupied visceral organs and lungs was found. Also in the present study a statistical significance between particular sub-groups in stage IV was demonstrated. It is to be noted, however, that the differences in OS between particular groups are small. In the tested group the metastasis sites having a negative influence on OS in univariate analysis were lung and liver. This relationship was not confirmed in the multivariate analysis. In the literature, the most common negative factors for OS were metastases to the liver and/or brain [5, 6, 10, 26-28, 33, 41, 42] . Some authors have also reported a negative influence of metastases in lungs [6, 26, 41] , bones [6] , skin and soft tissues [6] . Table 5 summarizes the most important studies analysing the influence of various factors on OS.
We have demonstrated, both in uni-and multivariate analyses, a statistically significant lengthening of OS in patients undergoing palliative resections. Performing palliative resections of metastases in carefully selected patients has an influence on OS documented in some studies, with the resections of single brain metastases especially positively impacting OS [27, 43, 44] . Also performing palliative radiotherapy has lengthened the OS in the analysed group. This relationship may be connected with the type of radiotherapy or with its wider use in curing brain metastases. In our study the influence of performed systemic treatment on the OS was demonstrated both in single-and multi-factor analyses. The relationship is worth underlining, as in already performed randomised clinical trials comparing different types of systemic treatment, none of these types of therapy showed significant benefits in terms of OS as compared to dacarbazine (DTIC) [11, 18, 20, 21, [45] [46] [47] [48] [49] [50] . We have compared OS curves for all types of first-line treatment. In univariate analysis patients treated in the first-line with dacarbazine in monotherapy demonstrated the longest OS and PFS. In multivariate analysis a statistically significant longer OS in patients treated with DTIC in monotherapy was confirmed. However, it is worth noting that these results may be biased by several factors as no random choice of patients was used in any of the analysed groups, and the choice of the therapy depended on the doctor assigning patients to the treatment and on the current trends. The heterogeneity of the used drug regimens also must be stressed -CVD (cisplatin, vinblastine, DTIC), Dartmouth scheme (cisplatin, carmustine, DTIC, tamoxifen), biochemotherapy with interleukin 2 and/or interferon, and in single cases other drug combinations. The important fact is that multidrug therapy is used mostly in younger patients, those with higher stages, or those with visceral organ metastases, which may explain the better results of DTIC monotherapy. In already published randomized clinical trials and meta-analyses, no influence on OS was proven in patients treated with tamoxifen in monotherapy or in combinations with other drugs [47, [49] [50] [51] [52] [53] . Only one test showed a positive influence on OS of tamoxifen with dacarbazine over DTIC monotherapy [54] . Currently, using tamoxifen is not recommended in treating advanced metastatic melanoma patients. Dacarbazine has been invariably used in treating advanced melanomas since the 1970s, despite lack of randomized trials confirming its influence on OS. Despite such long use, dacarbazine has no definitely recommended standard dosage. The drug is used in a 220-250 mg/m 2 dose for 4-5 days every 3-4 weeks, as well as in a 800-1000 mg/m 2 dose every 3 weeks [11] . There are no objective studies comparing both schemes. One of the basic factors analysed in most clinical trials is assessment of the response to applied systemic treatment. It was believed that increasing the rate of objective responses would directly influence OS. According to our data such a relationship was observed in the whole group of patients, but it was not T Ta ab bl le e 5 5. . Summary of research analysing prognostic factors in the group of patients with metastatic melanomas R Re es se ea ar rc ch h T Ti im me e N Nu um mb be er r O OS S --P PF FS S --F Fa ac ct to or rs s i in nf fl lu ue en nc ci in ng g O OS S n ne eg ga at ti iv ve el ly y i in n m mu ul lt ti i--f fa ac ct to or r a an na al ly ys se es s o of f t tr re ea at tm me en nt t o of f p pa at ti ie en nt ts s m me ed di ia an n m me ed di ia an n ( (i in n m mo on nt th hs s) ) ( (i in n m mo on nt th hs s) ) Presant [33] 1974 confirmed in multivariate analysis. Similarly, it was not confirmed in several clinical studies, in which a statistically significant increase in objective responses did not influence OS [21, 22, 46] . Some authors have reported similar observations to us, that when a successive line of treatment is used, the objective response rate lowers. At present, the most important parameter influencing OS is progression-free survival (PFS) [10] . In the analysed group the median PFS during the first-line treatment was 3.5 months, which was similar to the data from the literature [5, 20] . In our study the type of therapy was statistically significantly related to PFS and OS. It was also demonstrated that similar factors shorten PFS and OS. Those are: male gender, raised LDH, AlAT and AspAT levels, worse performance status, presence of liver metastases and higher stage according to the AJCC/UICC staging system. The correlation between the number of treatment lines and OS was also analysed. Longer OS in patients who received more lines of treatment might stem from survival bias, which means that the patient had to live until the next lines, and so by assumption lived longer. It is worth noting that in several patients, the treatment was changed after 2-3 cycles due to progression or adverse events, which also affected the correlation between OS and number of treatment lines.
A trend for shorter PFS after successive lines of treatment was proven; median PFS for the first, second and third line of treatment was 3.5, 2.0, 1.8 months, respectively. The decreasing PFS times after successive lines of treatment make doubtful the utility of successive lines of cytotoxic chemotherapy in advanced melanoma.
To summarize, the analysed group comprises one of the largest ever analysed, contemporary groups of stage IV/unresectable stage III melanoma patients treated with systemic chemotherapy before the newer molecularly oriented treatments and anti-CTLA-4 immunotherapy. The results may provide a basis for proper selection of patients for clinical trials and treatment of some patients with classic chemotherapy in the era of modern drugs.
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